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PROBLEM TO BE SOLVED: To produce cast iron combining high proof stress and high 
ductility and to provide a method for producing the same. 

SOLUTION: This cast iron has a compsn. contg., by weight, 3.0 to 4.0% C, 1 .0 to 3.0% Si, 
0.1 to 1 .2% Mn, <0.1% P, <0.02% S, 0.7 to 1.5% Cu. 0.015 to 0.06% Mg, and the 
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a fine ferrite base structure obtd. by tempering quenched martensite and may contain Ni, 
and the cast iron stock having the above optimum compsn. and componental ranges is 
subjected to austefMtizingjreatment, is thereafter quenched and is subjected to tempering 
treatment at 640 to 71 0°C. 
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(54) nno&k] Jfflff*. ffitiy|ft&tFt®ttft#!& 
(57) [£ft] 

[HBl Mitt. *^£**U:a*iaJ:tf*'* 

[ffittfft] SSJtT. C3. 0-4. 0%. Si 
1. 0-3. 0%. MnO. 1-1. 2%, PO. 1% 
BIT. SO. 0 2%JilT. CuO. 796-1. 5%. M 
g0. 0 15-0. 0 6%5r#A. S3PFei:^S6<J 

tk«i*>#h*t* ^> t . «*» 7 x 5 i- swuicma 

tf&tiiLtzimX'h') . N i fc-ftHrl/C 4>£< . Z<7)£ 
4 I- ««IMA L . 6 4 0-71 0Trc«lRL8i»f 
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immmm) 

mmi ] aaitt. cs. o-4. o%. si 

1. 0-3. 0%^ MnO. 2-1. 2%. PO. 1% 
WT, SO. 02?o'WT. CuO. 7-1. 5%, Mg 

0. 015-0. 0 6%^&A. ^FeiT^TiSttT 

imtim] mmix-. cs. o-4. o%. si 

1. 0-3. 0?o\ MnO. 2-1. 2%. P0. 1% 
WT. SO. 02%WT. NiO. 1-3. 0%. Cu 

0. 7-1. 5%. MgO. 015-0. 06%££ 

[fi!*Jl3] SfiJtT. C3. 0-4. 0%. S i 

1. 0—3. 0%. MnO. 2-1. 2%. PO. 1% 
KIT. SO. 0 2%y.T, CuO. 7-1. 5%, Ms 

0. 0 15-0. 0 6%£##. S^FeiT^SifW 

iTCfc 0 . iWtf 1 3%W±TW^lt*>'0 . 7 5 BLJiT 

[»*«4 ] ttfittT', C 3 . 0-4 . 0%. S i 

1. 0-3. 0%. MnO. 2-1. 2%. PO. 1% 
OT, SO. 02?i!WT. N iO. 1-3. 0%, Cu 

0. 7-1. 5%, MgO. 0 15-0. 0 6%£& 

T'ltfjJttfO. SOkLkX'fc&ZbZftmttZ&m 

[m$m5\ fifiitT\ C3. 0-4. 0%. S i 

1. 0-3. 0%. MnO. 2-1. 2%. PO. \% 
0.T. SO. 02%OT. CuO. 7-1. 5%. Mg 

0. 0 1 5-0. 0 6?b$-#*. ScSSFefc^iiaW 

®X'$> r ). tttWl 3%W±T. Wljy (N/mir.2) 
fc#lf.x (?b) t<OHfi8)W5Q!tC*$ii4ffiH5CyS- 
( 100, 17) x+4 9 0SSME-tl.wte#ffl[i:-t 

[H««6] ttfiJtC. C3. 0-4. 0%. S i 

1. 0-3. 0%. MnO. 2-1. 2%, PO. 1% 
WT. SO. 0 2%WT. NiO. 1-3. 0%. Cu 
0. 7-1. 5%. MgO. 015-0. 06%ar& 

*. ft&Fet^mpFmsnmx'&'ox. m.-? 



T\ ffiiTJy (N/rni«2) fc#tfx (%) fcOHflWtt 
#C*Sil*«|SWyS- ( 1 00/1 7) x+5 30 

*nmtt&im% 1 -6 w 1 jscieitw^w 
m i -7 <r)\ i jatneawsw* . w>M&m&» 

imt%9) SJUfr?Cu#0. S5-1. 309o? 

* h mm. i -s n\ i mzimnmmij . 

[fflRK^lO] SftJtT'N i #0 . 5-1. 5%T&4 
fS^JR2. 4, e-ScO^-filA'lJl^El^fW- 

[ISaR^IU #t»'15%U±X«1lJt/)>0. SOW 
±T**IWW3, 5. 7 - 9 <7.H '"fix*' 1 JBKiBttO 

mim\2) #t>'* J i2%ui±T«f^JtA { o. ssw 

Jb?<fc*>fij*JR4, 6-S. lOO^-ri't^iJlJCfda 

immm m&>tx\ cs. 0-4. 0%. si 

1. 0-3. 0%, MnO. 2-1. 2%, PO. 1% 
lilT. SO. 0 2%WT. CuO. 7-1. 5%. Mg 

0. 0 15-0. 0 6?b££*. SgPFetT^TjiWT 

-7 1 0'C-CUSRL*ff->T»ll7x?'f hSlfiffliitc 

Aia-t * ; b $®®b th vmn . im'mm 
itmmu) mmtx\ C3. 0-4. ox, si 

1. 0-3. 0%. MnO. 2-1. 2%. PO. 1% 
WT. SO. 0 2%felT. NiO. 1-3. 0%, Cu 
0. 7-1. 5%, MgO. 015-0. 06%£# 

^. sspf e bT^m^mi^msmn^^-x^-f- 

AixSr?fV>. § ^^6 4 0-7 2 OTJ-C&M tarftoT 

-9 1 ox'$>mm 1 3xiffimi4&908m 

wfe®mz?ii%m&o2f&mt&m%% 13-15 
a. 

[»»0B«^lll>fl] 
[000 1 J 
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[0002] 

mznx^b. iw^BSk-f saawuiJ i s*>fc 

0 3 7 0 tf *4 5 0 W^tfffiffl S ft. 

fc-tSSftfttCtt. J I S«FCD6 0 0tt*M6ffl£il 

ini'MHttJoi™aitt^ 4 o r & x o . win* 
tj k » im it. * Jtuwut w*tt t i 

[0003] mkmzm&nmnit*:®. ->tzi>nb i 

X . tt^n 5 5- 9 4 5 2 # fittCtt . KM n *fT7 x 

WHW3-2 0 24 1 8#4f«t:tt. J I S^F 
C D 4 0 0 i\ S M*tfAOtftiffl^*& tt$ 

[0004] 

f)FCD 3 7 ommtLWrnmy x 5 -f Knfflft 
?W1 1 7 %UA_h . mm 2 3 5 N/mm* kMMZ 

«0. 65-0. 70e^T'$>l»- FCD600 

W*«373M/mm» I3L£. #Wi3«]*Ltk«JS5 
ixTfc'?. WflJtliO. 63-0. 6 5S1TCA4. H 
il^^tit^JtJiO. 6 3-0. 70tT+^TJ>o 
fc. 

[0005] £tz. ±Mm&m5 5-945 2 

Wfl^fiTuS. LfrLZ<7itmm&8&< l tO . 0 6 
XttO. 0 7%£0teMnS5;Il\ hStftf)t 
£9*:7 7 5-7 9 O^^v^i&W^fflgtMM&Sfr 

7 x 7-f MLUifiik wffliiiS£3Iiak&6 i<7.> 
WTJtttiO. 6 5fcR<BHifcW*fc#tm 
It. 4 fctiWufciMjifck WmtttaWtf 6 

nki^PIHA 1 **. *tz. »HH t 3-2 0 24 1 8* 
J I S<?.)F C D 4 0 0*raW8i§a5ift£OV» 

[0006] . ±isn(H£ n% i . itwjj k » 
wt-r*. 



[0007] 

[0 008] gfl*>. JiEiW&MlrtfifcAOaMHW 

smbwwba, netmKu. ssjtr, cs. o- 

4. 0%. S i 1 . 0-3. 0%. MnO. 2-1. 2 
%. P0. 1%&T. SO. 0 2%OT; CuO. 7- 
1. 5%. MgO. 0 1 5-0. 06%$r£A. S2SF 

e t T^mm^ma^mmx'h -> r . m\-?)i r v*t -i 
fcfflrc* sit £f#®k 

[0009] 4£. *&2<?>ffl\<r)Tm}}, 7m®Mm 
te. ttfift-C'. C3. 0-4. 0%. Si 1. 0-3. 
0%. MnO. 2-1 . 2%, PO. 1 %WT. SO. 
02%WT. NiO. 1—3. 0%. CuO. 7—1. 
5%. MgO. 0 15-0. 0 6 »35Fei 

MM L LfcWt? x 5 -f l-SiH^a^ffiKA^aS Lfctt 

[ 0 0 1 0 ] Sfc, -t!E*8 1 O^OttsKkfflaii* 
L . #t>'^ 1 3 %llkX St!) Jt# 0 . 7 5 tl±-C£> S i 
t. ftS^UtflWl 3%liLhfW^y (N/mmM 

trnxx (%) tv>mm&&x'$i2ti&i&m&yi- 

(100/17) x + 490 S-jSS-fl. i k Sr^Hakf 

[0 0 1 1 ] ±e*»2<0«»o«J«k««*# 
L . fat/V 1 0 %i.y±-C«*it* J 0.80 ULtXS) h z 
k. hhVAmiftfl 0%VMX . Bt^y (N/m 
m'O k#t>'x (%) k<0M^*^-CS$itSfflB8^ 
yS- ( 1 00/17 ) x-t-5 3 0*iS£-ri, 

[ooi2]4^, timmxh^x. mmm&*t 
z k . as]* { «^t:aas-ti.m«ik]SM!ia^cfiaft 
ssaai 2<KSis*»^S3 k ^ #ffik » 

[ 0 0 1 3 ] 4fc. ±f£^fK^ oX. X Off* L^J« 
^•iEfflkLT. CutfO. 85-1. 3 0?iT*SC 
k. Ni^O. 5-1. 5XCt>lZk&1M£tl. 

[0014] ifc, ±K»«-Cftr>-C. ± 0SiF4 Li^ 
14k Lt . Cu COASriS-*-r&*&s W* J 1 5 %WJi 
t**Jt^ 0.80 Islkf* & .1 k . C li tJ J: tf N i £ 

1 2%vxkx-mnitt> 1 o . ssti 

±T*&>Ik5r!tt®k1-&. ^fe. *S6W©««ck LT 
li. ±ieL^ffl^kB£»lillA^A-0. MAv;l^r>^ 
h 5:^1 L L ^(RM 7 x y 4 h StiKM(^M&£ Aiti 

[ o o 1 5 ] *«bh»kh^. m&&mm& 

Mt. fiSitT', C 3 . 0-4 . 0%. S i .1 . 0 - 
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3. 0%. MnO. 2-1 . 2%, PO. l?bW. S 
0. 0 2%OT. CuO. 7-1. 5%. MgO. 0 1 
5 - 0 • 0 6 %i $ *, M% P e fc TTONTOflfeaSt 

H$Ofc*>. Z<?y<mXi\$:ft\,K $*>£6 4 0-7 2 0 

[001614*:. *#5Jtf>M«Sa*8Hi. ffifift 
X\ C3. 0-4. 0%. Sil. 0-3. 0%. Mn 
0. 2-1. 2%, PO. l%l:).T. SO. 02%W 
T. N i 0. 1-3. 0%. CuO. 7-1. 5%. M 
gO. 015-0. 06%z%?K glgPFetT^TiiW 

0-7 2CC-WKRt*fTo"CfiBl7x5-< hSHffit. 

I o o i 7 ] 4>i, jjB*»Hfl«wt*«ii. *-*t 

tM utaww***? 9 0-9 1 0"Ct-fcS li . 
[00 18] 

imkommcwB] mz, *miwmw). »wm 

[00 19] (DC : 3. 0-4. 0% 

Cte 3 . 0 X*8lT»4Itt8ea3&*»^LT*fi-t V9 
4 h ( ) tf&iii L*?t< , *fe4 . 0 5 1 
* y i' jdMBMB** < * 9 fc^l-tifcKi: frlWIIT 
-fSOT. 3. 0-4. 0%fc*6, 

[0020] (2) Si (t^m) : 1. 0-3. 0% 

s i « i . o %*mvum&ititri->i- v*?t< a o # 
t^A'fiT-fs, si #3. o%imis>tmm i 
m<%*)Wtf&TL. mm&h&Tt&nx'. 1. o 
-3. o%t-r&. 

[0021] (3 ) Mn :0. 2-1. 2 

% 

$, J $>t<l®V ! tf{&T?&. £tz. 0. 2%OTtcfS 

:M>(>, 0. 2-1 . 2%btl, 
[0022]'(4) P (V>) : 0. 1 ?bWT 

p nettle*** & t sttt4* £H3 lt ffl^rji ft s * 

4*>f. 0. l%OTi:-tS. 
[0023] ( 5 ) S (IK?}) : 0 . 0 2%WT 

TfSOT. 0. 0 2%WTi*l>, 
[00 24] (6) Cu (ffl) : 0. 7-1. 5%, *t 
4L<(i. 0. S5-1. 3 0% 

•3 . 7x7^ N^I5^fc5rPajttS^a6^$il. 



0. 7&*OT1i*^«!W»3<s»fc-fiffit:JK 14 
*it*«»<9iii*. l. 5K£tt£T^**fcf*iWIK 
TfS. tto-C. CutiO. 7-1. 5?ot U J: OBI 

nfe»*t#tft*«-r4fcftt. »4L<tt, o. s 

5-1. 30%tth. 

[0025] (7) Mg : 0. 015 

-0. 06% 

m sum&mitmt ft* i<o-c& o . o . 

0 1 5%*MmiiSAt^(tHi--f . -U. 0. 0 6% 

0 1 5-0. 0 6%ffh. 

[002 6] (S)Ni (-yyil) : 0. 1-3. 0 
%, jffJKIi. 0. 5-1. 5% 

3. 0K*«£T**3iVCfcS&*li*S<. KM&fc 
NiliO. 1-3. 0%fcU J:»)«x 
fcltti«V£**fSJt:»fc:. JJ4KUL 0. 5- 

1. 5%it&. 

coo27] *jwK>fflittj. mwmsmt. jjhbj* 

tcioT. ai7x7-f hmimmiz®im2&mj&m 

[oo2s] *mn<mi). mmmmwm&ib 

Y-to&mmzm&ix*-ZT->-< h ftLt: 
mzinxtiznvK $ uzmmumzfto to-c* 

& . MM L fflKtf 6 4 0 Tj^T'liMM L Vkf 

* 9 , 7 1 OV-mi &t7x.y4 htfM.mzm*:(tt 

mm* imv&r i . mu-cm^twt/immt 

hZtffX'$%i,\ ^;Si4tM^<. ito. N 

1 . Mnt|Hf>t:ajirt4«*t:»±ar-^f'^ MW£" 

LfcHHkLT. (MifcBWjkl*^. Sfctiffih^ 
JttmXtJMIt&fcftt. «!ML?aS5r6 4 0-7 2 

ort-rs. 

[0029] MlL-f^:>*tt!l^$:i»ai7 x 7 -f h t 
li. t-XfW LT 7 9 0-9 1 0-C 

t.itmL mm* fe i vms w± s * s nywai . 
sh-xr-j- -f hft?asp.t«f2 ocoBi^iaKfc.tnaMMi 
l . x-zrt i h fki&f&mm<r)(&^&mz(mim 

X'%&, 

[0030] - - 

iz m\> ^mmmtiLzmm t&iz.z omam 
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it 
No. 
1 

2 
-> 

4 
5 
6 
7 
S 
9 

if 



S i ( M n/ P 



Mg 



, 1 0 3. 



t, SWaat LTIJ, S 5 0iCfc3 04MWRft8 

ft»(fc*Bfe* (ffiS%) 

3 (n i)cu 

3.74 2.15 0.27 0.023 0.006 (ft)3 0.11 0.041 
3.71 2.31 0.42 0.020 0.006 0.04 0.52 0.034 
3.64 2.25 0.55 0.026 0.007 0.03 0.75 0.037 
3.78 2.23 0.33 0.033 0.012 0.04 1.01 0.040 
3.73 2.30 0.31 0.028 0.013 0.04 1.25 0.027 
3.70 2.28 0.30 0.028 0.009 0.02 1.27 0.040 
3.85 2.36 0.32 0.033 0.009 0.02 1.50 0.042 
3.80 2.37 0.23 0.019 0.012 0.50 1.23 0.039 
3.S5 2.45 0.29 0.037 0.016 1.05 1.27 0.039 
3.60 2.35 0.30 0.035 0.009 2.00 1.32 0.040 
.70 2.66 0.30 0.034 0.009 2.96 1.41 0.051 
[00323 SlW^*?, No. ItiJISOFCD 

3 7 0HSm. No. 2liFCD6 0 0ffi^tt^jt»l 

No. 3-1 l(i*«^S?ifiWt'*>S* FC 
D 3 7 0«Sffliftt«i2 6%fc*§v>*W;ftli3 2 0 
N/mm*, BttJttiO. 7 3fcffil\-#, FC D 6 
0 OaStfttB*3&*4 2 0 N/mm 2 ittlttW^**. 
H*Jt**0. 56£{£<. *Wfc9Xfc^S^. 
ttU No. 3-1 i<7)*m&mi* ^-WLtBWlfcW 
flfcfotf, 4fc»iif*lJtt#Vt«fliLT^&* No. 
3-7c0CuSr*#Lfct^(i. IWtfl 3%tJLbTffl 
*tt#0. 7 5fcJt±-e£»). #*L^t^t'*i(*t;^l 
5%tt±mftJt* s 0. 8 0W±T*^. No. 8-1 
lOCuhN i Sr^qfTUtttfrti. #Wi^FftT1"S 
. W*Jt«* < & I* . IWW 1 0 %feUi-C»* Jt 
#0. 8QO±X'h*). KU^WWWl 2% 

[ 0 0 3 3 ] a 1 J:</02 (c, t*«WCC u 

lO ( a) (iJ I ScOFCD3 7 0fflSW(COV»T. 

(b) ttHJSWfcl/CCufcO. 2 7%**U:i*>. 

( c ) tttiwtc u £ o . 75 Lfc fe 

4 0 0gtM, (a) ti*«HH-CC u «: 1 . 2 

400 ire& o . ( b ) mm* s 

Wfll ( N/mm 2 ) 

700 A C 67rc 650 A C 600*C 
410 4S6 - 

470 450 4S0 610 

525 570 716 790 

555 613 733 7SS 
tW (%) 



oo"c^-e^aiLsoor.-c3o^^. imtkxn 

U 7 0 0rcmiSHftRL.>PILn:t^-C*4. 
[003 1 ] 

Mil 3IS 



(N/miu^) (N/nira^) (%) 
320 440 26 
750 
530 
520 
550 
560 
560 
570 
5% 
623 



420 
426 
410 
460 
470 
470 
500 
525 
555 
593 



9^ 
16.4 
14.0 
19.7 
16.7 
16.5 
16.9 
15.2 
11.2 
12.1 



0.73 

0.56 

0.804 

0.786 

0.S38 

0.839 

0.843 

0.S77 

0.8S1 

0.892 

0.901 



e mvktc . »*ti 4000 mvt> & . *9twwm 

t IX. 8 5"0 , Ct3-0«*jfttt*MJIL8 0 0TX3 0 
WWSWiU 7 0 0XXli$iaMMl?JPI 

[0 034] J I S<AFCD3 7 0ffli3*tti, 7i7-f 
NW-fX^6 0-6 5;-4ia Cu£0. 2 

7%^Lfc«*T't>. JH»tf>ja9*)7x5>f 
Vk Cu^O. 7 5fcJ;t/l. 2 5%*WLfc*»9i<0 

»5-l 0/« Wt^2{XSIB*<-»lkLtaai:*->T: 

«Wa7x7>f Mcfc^TWiifcA*, H2 
(b>#>6*xft»*. 

[0035] No. 4. 6. 9. 1 0^#3S*J3 

conttflfcovvc. 8 5 0*ac3O^Jnm^aLS0 

0^C3 0iHfcft&. WfifrttAJiU «SLaBES:7 0 
0. 675. 650. 6 0 Ot:fc«ifc»A^)»* . 91 

[0036] 
[*2] 



No. 
4 
6 
9 

10 



9IBBi* (N/mm*) 
FOOT,' 675 A C 650*C 600X: 
588 

560 610 790 
646 830 919 
681 826 SS4 



520 
560 
5% 
623 
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No. * 700C 675X: 650 V C 600"C 
4 . 14.0 14.4 - 
6 16.7 12.2 9.8 11.8 

9 15.2 10.4 10.1 6.3 

10 11.2 11.0 7.9 4.7 
[00 37] «2 J: 9 , WlfcWfla ltfi¥tf*Mltifr 

bmmumtixii. 6 4o-7 2owiv*, m 

jffiKte. 665-720r-C'J>S, 72<yC£±H 
fcLfc^0li«2+No.l0 (2. 0%N <?>*-x 

biBBsma9afi7 2 o*c. 5rn&«#7 4 s*c 

( N/mm* 
350/S00t;x 30^ 42 7 

-o.a-7oo^\i^ 

850CX1B#(S1 47 5 

-*0.Q— 7OTCX1BMH 
900 A CX18#^ 5 20 

-H).Q-700rxlQ#|S| 
850/800"CX 30^ 50 3 

-0.CH675X:xil5fg 

850t:xlB*BI 5 4 8 

^O.Q-675"CxiP#fgI 

900 4 CX1B*|S| 47 9 

-0.Q-»675 s CxiB§reT 
[0039] SI 3 J:.*). .t-XfN Mfca«#8 5 0 
TJtfWteli. ^Lffl«fcLTtt6 7 5iC-Ci7 0(rC 
rfcfttW**^* 5 .' *-AT"M b-ffcffl«**9 0 O^C 

LfiKi: LTlib 7 5'CJ: 0 7 0 OXMJftfBkW 

[0040] mi , «2*>iva3fc*-rw^t(*ixt 

^M^SrllStw^ . H3CUL J IS G5 5 0 2K 
*$ftSFCD370. 400. 450. 500. 60 
0. 7 0 0, 8 0 0»cDTTEH (I3*x) t^ti^tX^S 

Alte3U<7)No. itf>Jt«ffl (FCD370ffl^W) 
l!EftA2li«ltf>No. 2<?)itmm (FCD60 
Ott3«>*)*fc3Sl. SAOUCu**i0*«W^SI 

[004 1 ] 1 (iH.1l : 3 2 0 N/m 

m*, 26?d) iJIEftA2 (if* : 4 20N/ 

mm*, mf : 9%) Sr^^i. Stt*yT\ Wlfx 

y=- ( 100/17) x+473 

mmteixti*)* cuz^tzhvx'U, mi)t 

lX\*y^- ( 1 00/1 7) x + 4 9 0ULb^>taBl* 
ifcHl. -IWWl 3?««J:-C*6H3^8ABC^& 



700X" 675*0 650 V C 600C 
0.786 0.S26 - 
0.S39 0.79S 0.7S3 0.767 
0.SS1 0.8S2 0.863 0.860 
0.892 0.900 0.888 0.S92 

[0038] *3fc. Cu^l 



) (N/mm*) 
536 

562 

607 

^ .i 

O U -1 



(%) 

1 3. s 



0. 797 
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